Eastern Illinois University

The Keep
Undergraduate Honors Theses

Honors College

2013

The Use of Music Stimulation to Increase On-Task Behavior in
Individuals with Autism Spectrum Disorder and Language
Processing Disorder
Chelsea Fitch

Follow this and additional works at: https://thekeep.eiu.edu/honors_theses
Part of the Communication Sciences and Disorders Commons

The Use of Music Stimulation to Increase On-Task Behavior in Individuals with Autism
Spectrum Disorder and Language Processing Disorder
(TITLE)

BY
Chelsea Fitch

UNDERGRADUATE THESIS

Submitted in partial fulfillment of the requirement for obtaining
UNDERGRADUATE DEPARTMENTAL HONORS
Department of Communication Disorders and Sciences along with the Honors College at
EASTERN ILLINOIS UNIVERSITY
Charleston, Illinois

2013
YEAR
I hereby recommend this thesis to be accepted as fulfilling the thesis requirement for
obtaining Undergraduate Departmental Honors

Date

L(- JS- -13
't-lf-/3

Date

lf-/C-13
Date

DEPAR T NT CHAIR

R unning head: THE USE OF MUSIC STIMULATION

The Use of Music Stimulation to Increase On-Task Behavior in Individuals
with Autism Spectrum Disorder and Language Processing Disorder
Chelsea Fitch
Eastern Illinois University

Running head: THE USE OF MUSIC STIMULATION
Abstract
Previous research has investigated the effect of music stimulation on children with autism
(Boso, Emanuele, Minazzi, Abbamonte, & Politi, 2007; Brownell, 2002; Finnigan & Starr, 2010;
Kuhlman & Schweinhart (n.d.); Lundqvist, Andersson, & Viding, 2009; Orr, Myles, & Carlson,
1998; Wood, 1991) with mixed results. The National Standards project has categorized music

therapy as an "emerging" treatment methodology, indicating that more research is needed to
fully examine its effectiveness when used in intervention for individuals with autism (National
Autism Center, 2012). Reviews of the literature have indicated that children with language
processing disorder may also benefit from music stimulation (Geist, McCarthy, Rodgers-Smith,
& Porter, 2008). However, additional evidence is warranted to reliably evaluate the effect of
music stimulation on focus during therapy sessions. The current study was conducted to examine
the effect of music stimulation on on-task behaviors in a child with autism spectrum disorder and
a child with language processing disorder.
The subjects were two five year old males receiving individual speech and language
services at Eastern I llinois University's (EIU) Speech-Language-Hearing Clinic (Clinic). One
male was diagnosed with autism spectrum disorder and the other with language processing
disorder. Instrumental music was presented to both subjects via a laptop computer during
regularly scheduled speech and language therapy. Both subjects were exposed to music
stimulation for fifteen minutes of the therapy session. The frequency of task-related
verbalizations, non-task related verbalizations, teacher/clinician prompts, and physically
disruptive behavior was recorded when music stimulation was present and absent.
Results of the study revealed no significant difference between the frequency of
dependent variables when music was present, as opposed to its absence. Raw data suggested that
ii
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participant 1 showed more focused behaviors when music stimulation was present, and
participant 2 was consistently focused during both conditions.
These findings suggest that music stimulation might be an effective methodology to
facilitate productive behavior during treatment sessions for communication disorders. Additional
research is necessary to further investigate the beneficial aspects of music stimulation.

iii
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Chapter 1
Introduction

Autism is a developmental disorder with 1 out of 1 1 0 children being on the spectrum.
According to the U.S. Centers for Disease Control and Prevention (CDC), a 600 percent increase
in cases of ASD has been noted in the past 20 years (Autism Speaks Inc., 2012).
Although the prevalence of autism has been rising since the 1 990s, its cause is still
unclear (AutismSpeaks Inc., 2012). Today, autism is defined as a neurological disorder and
thought to have a genetic cause with impaired brain development occurring before birth
(Kaderavek, 2011 ). Due to this impaired brain development, three primary areas are impaired.
These areas include impaired social interaction, impaired communication, and obsessive and
repetitive behaviors (Wetherby & Prizant, 2000). In addition, the sensory system may also be
impaired in individuals with autism (Orr, Myles, & Carlson, 1 998).
Sensory deficits are caused by atypical sensory development in the limbic system and the
cerebellum (Orr et al., 1 998; Wetherby & Prizant, 2000). Deficits may be present in smell, touch,
taste, movement, sight, and hearing. Evidence of sensory deficits can be observed through
hyper- or hypo- sensitive reactions. Hypersensitivity is an overreaction to incoming sensory
information (Richard, 1 997). The opposite is true for hyposensitivity, in which an individual
experiences low or diminished sensitivity (Kaderavek, 201 1 ). There is a biochemical aspect to
autism, which can result in variability from day-to-day in sensory responses. The individual may
respond in a hyperactive way to sensory information and then in a hypoactive way to the same
type of sensory information (Richard, 1 997).

2
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In order to accommodate the increased prevalence and variety of symptoms associated
with autism, the National Autism Center has endeavored to create a list of treatments that are
supported by research, called the National Standards Project. Scientists, researchers, doctors,
and clinicians have been working together to establish standards for intervention on autism that
includes an evidence-based data bank regarding treatment options. These standards of treatment
will guide families, practitioners, and other professionals in making efficacious intervention
decisions. There are four categories for characterizing treatments: established, emerging,
unestablished, and harmful/ineffective (National Autism Center, 2012).
Music therapy is a treatment that is increasing in its use as an intervention technique
(Wigram & Gold, 2005). Limited studies have been conducted to evaluate its effectiveness, and
the National Standards Project has listed it as an "emerging" treatment technique (National
Autism Center, 201 2). Studies are suggesting the potential of music therapy to help with sensory,
motor, and behavior issues associated with autism. Music therapy is also increasing in its use as
an intervention technique for language processing disorder (LPD) (Zoller, 1 991 ). It has been
used to help individuals with LPD improve receptive and expressive language skills, social
skills, articulation, breathing, and semantic understanding (Geist, McCarthy, Rogers-Smith, &
Porter, 2008; Zoller, 1 991 ). The purpose of this study was to evaluate the effect of music
stimulation on therapy session productivity in children with a disorder in the autism spectrum or
language processing.

3
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Chapter 2
Review of the Literature

Autism
Autism spectrum disorder (ASD) is a diverse disorder that is thought to have a genetic
cause, with impaired brain development occurring before birth (Kaderavek, 2011 ). It is a
neurological disorder in which there are three primary areas of impairment. These areas include
impaired social interaction, impaired communication, and obsessive and repetitive behaviors
(Wetherby & Prizant, 2000). Autism did not become a well-known disorder until the mid
twentieth century when it was described by an American psychiatrist, Leo Kanner. His work,
"Autistic disturbances of affective contact" brought attention to the disorder that is now autism
(Boucher, 2009). Kanner observed young children with social impairments who presented a
strong need for routines and rituals. Also, the children lacked the typical development of
language and possessed excellent rote memory (Boucher, 2009). Parents reported these children
as being in their own world and self-contained (Kanner, 1 973). Soon after Kanner published his
work, Hans Asperger, an Austrian medical student, reported his observations in "Die
Autustichen Psychopathen im Kindesalter" (Autistic psychopathy in children) (Boucher, 2009).
Aspergers's observations were similar to Kanner's in the fact that his subjects had substantial
impairments in social interaction; however, Asperger's subjects had typical development of
language and used excellent grammar and vocabulary. Although both individual's research had a
hand in creating the definition of autism, Kanner's work became the more popular in English
speaking countries. It was not until 1 991 that Asperger's work became considered a part of the
spectrum known as Asperger syndrome in these countries (Boucher, 2009).

4
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Although there seems to be a neurological cause for ASD, a genetic cause has yet to be
identified. This requires the diagnostic process for autism to be based on observed behaviors
(Wetherby & Prizant, 2000). According to the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revised (DSM-IV-TR), in order to be diagnosed with autism, an
individual must meet several qualifications (American Psychiatric Association, 2000). They
should demonstrate six or more characteristics from the three categories of social interaction,
communication impairments, and repetitive or stereotypic behavior. There should be a minimum
of two criteria met from the social interaction section and at least one criterion met in the
communication impairment and stereotypic behavior categories. The social interaction section
include impairments in non-verbal behaviors (e.g., initiating and maintaining eye contact and
gestures), forming relationships, and lack of desire to share in achievements and enjoyment. The
communication impairment section includes delayed or absent speech. The individual may also
have difficulties maintaining and initiating appropriate conversation, lack imagination, and have
repetitive or idiosyncratic language. Repetitive and stereotypical behaviors include obsessive
compulsive behaviors, adhering to rituals that prevent daily living activities to be carried out, and
stereotyped motor movements such as hand flapping, and fixating on objects (Kaderavek, 2011 ).
The criteria for Asperger syndrome are similar to autism with a few differences. The individual
must display two social impairments, one type of obsessive behavior, and cannot have cognitive
delays that would classify them under the autistic disorder diagnosis (Boucher, 2009).
Prevalence
The prevalence of autism has been on the rise since the 1 990s. In 1 997, there were
50,000 children in school with autism; in 2009, 350,000 children with autism were in the school
systems (Rogers, 201 1 ). ASD is more prevalent in males than females, with four boys being

5
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diagnosed to every one girl (Benaron, 2009). According to the U.S. Centers for Disease Control
and Prevention (CDC), 1 in 1 1 0 children are on the spectrum, and a 600 percent increase in cases
of ASD has been noted in the past 20 years. About 3 million people in the United States have
autism and there has been a yearly 1 0 to 17 percent increase in the prevalence of ASD. The
increase in number of individuals with autism could be partially due to a heightened awareness
of the disorder and more accurate diagnoses being made (Autism Speaks Inc., 2012).
This increase in autism diagnoses has increased the need for services through school
systems, as well as post high school graduation services. It has been predicted by the Census
Bureau that by the year 2030, the number of people with autism will rise to approximately
I,700,000,

which is 6-7 times more adults who will need services, as compared to the present

demand. However, funding for services is limited. The annual cost of education for children
with disabilities is about $12,000-$1 3,000 each school year. The average cost for an individual
with autism to live in a supported residential setting is around $50,000 to $100,000. The struggle
with funding for services will continue to grow as the adult population with autism continues to
increase (Rogers, 201 1 ).
Characteristics of Autism
Individuals with ASD display impairment in both verbal and non-verbal language
development (e.g., difficulty initiating eye contact with peers and interpreting body language)
(Wigram & Gold, 2005). Additional characteristics include obsessive compulsive behaviors
towards objects, the need to maintain a structured schedule, and repetitive verbalizations known
as echolalia (Finnigan & Starr, 2010). Some individuals with ASD display stereotypical motor
movements such as flapping hands and repetitively skimming the perimeter of a room (Kostka,
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1 993). Unfamiliar situations and environments can increase the presence of stereotypical
behaviors, making it difficult for an individual to participate in everyday life (Kaderavek, 2011 ).
Motor and perceptual impairments have been observed in ASD. For example, clumsiness
and difficulties with fine and gross motor skills can be noted. Tasks such as throwing a ball,
forming a grip, or walking up inclines may be difficult for these individuals due to the inability to
distinguish their body from the environment (Kaderavek, 2011 )

.

The most significant impairment noticed in individuals with ASD is social interaction
(Brownell, 2002). Developing and maintaining relationships with peers is often difficult for
people with autism (Kaderavek 201 1 ). Individuals with ASD may display obsessive and rigid
behaviors pertaining to objects and schedules (Finnigan & Starr, 2010), inhibiting the ability to
interact with others (Brownell, 2002). However, individuals diagnosed with high functioning
autism may have more successful social interactions. They may find initiating eye contact easier
and are not as delayed in their verbal language; however, this interaction may consist of a one
sided conversation in which the individual with autism dominates the topic of conversation
(Brownell, 2002).
Sensory Issues in Autism
Sensory deficits are present in individuals with autism, caused by atypical sensory
development in the limbic system and the cerebellum (Orr et al., 1 998; Wetherby & Prizant,
2000). Deficits may be present in smell, touch, taste, movement, sight, and hearing. Evidence of
sensory deficits can be observed through hyper- or hypo- sensitive reactions. Hypersensitivity is
an overreaction to incoming sensory information (Richard, 1 997). Individuals with ASD may be
abnormally sensitive to loud noises, touch, and strong odors (Kaderavek, 201 1 ). As a result, too
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much sensory stimulation may be painful, because the human body is not designed to deal with
overstimulation. Observed behaviors, such as avoiding contact with others or removing oneself
from a social situation, are often exhibited when someone with autism becomes overwhelmed by
sensory information (Gillingham, 1 995). The opposite is true for hyposensitivity, in which an
individual experiences low or diminished sensitivity (Kaderavek, 201 1 ). Consequently, an
individual may not show any reaction to a very dominant stimulus. There is a biochemical aspect
to autism, which can result in variability from day-to-day in sensory responses. The individual
may respond in a hyperactive way to sensory information and then in a hypoactive way to the
same type of sensory information (Richard, 1 997).
The body's natural reaction to this inconsistency in sensory interpretation is to provide
protection, through the production of endorphins. These chemicals can be produced through
activities such

as

rocking, flapping hands, spinning, or pacing (Gillingham, 1 995). This distorted

sensory input can be a cause of behavioral problems observed in these individuals. Someone
with ASD may find that certain smells, textures, or foods are undesirable and react in an
unexpected, disruptive manner (Richard, 1 997). When this occurs, the individual may over
stimulate themselves by self-injurious behavior, screaming, or staring at objects, such as lights.
This behavior causes the sensory system to shut down, providing temporary relief. Over time, an
individual with autism may develop their sensory system to a point where overstimulation no
longer causes pain. However, the instinct of protection is still present. There may be fear of
sensory overstimulation, and the body will continue to respond by deadening the senses
(Gillingham, 1 995).
Treatments for Deficits of Autism

8
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As the diagnosis rate of individuals with autism increases every year, the search for
effective and efficient treatments also increases. However, each child with autism is unique,
making it difficult to find treatments that address all issues associated with each child (Wetherby

& Prizant, 2000).
Since the prevalence of autism continues to rise and the lists of interventions continue to
expand, the National Autism Center has endeavored to create a list of treatments for autism that
are supported by research, called the National Standards Project. Scientists, researchers, doctors,
and clinicians make up the panel in charge of this project (National Autism Center, 2012).
Together they are working to establish standards for intervention on autism that include an
evidence-based data bank regarding treatment options. These standards of treatment will guide
families, practitioners, and other professionals in making efficacious intervention decisions.
There are four categories for characterizing treatments: established, emerging, unestablished, and
harmful/ineffective. The "established" category includes treatments that have been thoroughly
researched and deemed suitable for autism, such as schedules, behavioral intervention, modeling,
and peer training. The "emerging" category includes treatments that require more research to
support the methodology, such as augmentative and alternative communication, picture exchange
communication system, and music therapy. The "unestablished" category includes treatments
with limited evidence of their efficacy that could potentially be effective, ineffective, or cause
harm, such as sensory integration, gluten and casein-free diets, and auditory integration training.
The "ineffective/harmful" category does not currently contain any treatments; however, any
future treatment proven to be harmful to an individual would fall in this category (National
Autism Center, 2012).
Social Interaction Treatment for Autism

9
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Intervention for the social deficits that occur in autism focuses primarily on teaching
appropriate social skills. Social stories is a methodology that was developed by Carol Gray in
1993 to teach individuals with ASD how to perform daily living activities and decrease the
anxiety associated with experiencing a new situation (Gray, 2011) Social stories were placed
.

under the "established" treatment category in the National Standards Project (National Autism
Center, 2012). Each story is written for the unique individual with the purpose of demonstrating
the correct response to certain social situations. The stories may consist of printed words or have
pictures to accompany the text (Gray, 2011).
The text of the stories can have several different types of sentences. The first type is
descriptive sentences, which describe the setting and circumstances, the people in that setting,
what is going on, and for what reason. The second type of sentence used is perspective
sentences, which explain other points of view. For example, a perspective sentence could
describe what another person is feeling or what they want in a circumstance. The third type of
sentence used in social stories is directive sentences. These explain the appropriate response or
what is expected to happen in the situation. Control sentences, a fourth type, are created by the
individual, and include strategies that will help them recall the proper response and reduce their
anxiety. A cooperative sentence tells the individual what others will do to help them through a
scenario. An affirmative sentence emphasizes a certain rule or concept of the story. Finally, a
partial sentence requires an individual to predict what will come next in a situation. Through
these stories, individuals with autism can learn to understand other people's feelings and create
meaningful relationships (Speechlanguage-Resources.com, 2011).
A study conducted by Pedziwiatr (2006) examined the effectiveness of social stories on
changing inappropriate behavior in children with autism. The participants were one 7 year-old

IO
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female and one 12 year-old male, both diagnosed with developmental delay and
expressive/receptive language delays. One participant was diagnosed with autism spectrum
disorder not otherwise specified. The other participant was diagnosed with pervasive
development disorder. They also displayed inappropriate behaviors during therapy, such as
reading irrelevant information during activities in therapy, and behavioral outbursts.

An alternating (ABAB) design was used in the study, and a 2 week baseline was obtained
on the frequency of inappropriate behaviors during the first and third parts of the study. The
information obtained from the first baseline was used to decide what change in behavior would
be worked on in the first portion of the treatment phase. During the treatment phase, social
stories were introduced to the participants at the beginning of each session. Inappropriate
behaviors were recorded during each session. In order to obtain data, the sessions were
videotaped and watched after the therapy session. Talley marks were placed in either appropriate
or inappropriate behavior columns accordingly. If a prompt was needed to evoke an appropriate
behavior, then a "P" was placed under the appropriate behavior column.
Results of this study showed that the use of social stories was effective at reducing
inappropriate behaviors for participant number two; however, it was not effective for participant
number one. This may have been due to illness, a break in therapy, and/or introduction of an
alternative augmentative communication device in the second week of therapy. The fact that
participant number one did not show improvement could support the notion that social story
intervention requires consistency. It was noted that changes were made to the social story in
order to correspond with the participant's cognitive functioning, which was low, and may have
had an adverse impact on the intervention effect.

11
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Sensory Treatments

A type of therapy that allows individuals with ASD to desensitize and organize sensory
information is sensory integration, which is categorized as an "unestablished" intervention in the
National Standards Project (National Autism Center, 20 1 2). In 1 979, A. Jean Ayers, an
occupational therapist, devised this therapy method. She noted that the neurological inability to
organize incoming sensory information caused many behavioral, learning, and perceptual
problems. She observed that children struggled to deal with different sensory stimuli present in
the environment every day. Sensory systems include visual, auditory, olfactory, gustatory (taste),
and touch (i.e., light touch, temperature, deep touch, and pressure) (Richard, 2000). While
sensory stimuli may cause behavioral outbursts in some individuals, others may find the same
stimuli calming (Richard, 1 997).
Sensory integration focuses on processing all types of sensory information, attaching
meaning to new sensory stimuli, and observing the response to these novel experiences.
Furthermore, sensory integration allows sensory information from the body and environment to
be organized and used effectively (Wetherby & Prizant, 2000). The ability to organize incoming
sensory information also allows an individual to interpret the stimuli and function appropriately
within their surroundings. If a child with autism is not able to organize incoming sensory
information, it is difficult to function appropriately. This confusion of sensory stimuli leads to
sensory defensiveness that can range from mild to severe. Behavioral outbursts are an example
of sensory defensiveness caused by overwhelming stimuli. These outbursts may be uninhibited
and abrupt. Also, the anxiety generated by sensory confusion prevents clear thinking and logical
processing (Richard, 1 997).
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In addition to sensory integration, a concept called floor time was developed to help
children modulate sensory information. Stanley Greenspan, M.D., designed a developmental
treatment approach that focuses on individual differences and relationships (Richard, 2000).
Greenspan believed that through self-regulation, children are able to understand and process
information. In addition, they can plan and carry out appropriate responses (Greenspan &
Wieder, 1998). The principle of this treatment is to identify an individual's current level of
functioning and his/her unique neurological qualities. Using this information, new skills are
taught to aid in reaching the next step in development. Greenspan's theory includes focus on
sensory modulation, processing, and motor planning.
Sensory modulation refers to the hyper- or hypo- reactions to stimuli (Richard, 2000). It
strengthens an individual's ability to regulate sensory stimuli, be calm, and focus on the task at
hand. Movements of jumping, running, swinging, spinning, and deep pressure are all examples
of ways to regulate sensory information. Through physical activity,

an

individual is able to deal

with sensory information and develop the nervous system. Eventually, self-regulation will
become automatic and allow for more control of sensory experiences (Greenspan & Wieder,
1998).
Processing is how the brain attaches meaning to stimuli, followed by a behavioral
response (Richard, 2000). It involves comprehending visual and auditory input and making
connections to the information through planning and sequencing actions. Techniques, such

as,

using an animated voice or visuals, may create a rhythm that keeps attention and allows for more
efficient processing of information (Greenspan & Wieder, 1998).
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Motor planning consists of the ability to plan, sequence and carry out actions (Richard,
2000). Difficulty with motor sequencing results in repetitive, unimportant patterned behaviors
that are present in individuals with autism. Individuals benefit the most when both fine and gross
motor skills are targeted in activities. Fine motor skills involve tasks such as drawing and
writing, while gross-motor skills include crawling, jumping, and walking. It is also important to
include all of the senses with each motor movement pattern. Furthermore, rhythmic activities,
such as music or dance, have been shown to improve motor planning and allow for sensory
integration and sequencing to take place (Greenspan & Wiedner, 1998). In floor time, sensory
modulation, processing, and motor planning are all engaged in a child-led therapy session
(Richard, 2000).
Although anecdotal clinical information has been supportive of using sensory techniques
within the autism spectrum, the area is categorized as an "unestablished" treatment technique.
Therefore, more research must be conducted in order to collect substantive data. Recent studies
have begun to examine the effectiveness of various sensory-based intervention methods.
A five month study by Thompson (2011) examined how sensory integration affected
students with special needs. The subjects were 50 students diagnosed with severe mental and
physical disabilities. The students attended a public school ranging in grades pre-Kindergarten
through 12, and were randomly chosen to represent four categories: Trainable Mentally
Handicapped (TMH), Profoundly Mentally Handicapped (PMH), Autism Spectrum Disorder
(ASD), and students with Multiple Disabilities. The study was designed to evaluate the
effectiveness of sensory integration therapy in an educational setting. The researchers also wanted
to evaluate how a multi-sensory environment affected students' ability to focus on a given task.
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Thompson designed a chart to train observers how to consistently evaluate behaviors
during the study using a Likert scale for each behavior. Behaviors evaluated included anger, stress,
self-injurious behaviors, aggressive behaviors, adaptive behaviors, relaxed behaviors, happiness,
and interest in activities. Each behavior was described by its associated facial expression, body
language, and vocal cues. A pilot study was conducted on three students labeled as TMH, PMH,
and EMH to establish reliability and construct validity of the chart. Results of the pilot study
showed an overall -.98 reliability ratio and an inter-rater reliability of .64. The follow-up study
was conducted in three different settings, including the regular classroom prior to and following
sensory intervention, and a multi-sensory room. The observation chart was completed for each
student every other minute for 20 minutes in each environment. Results of the study showed a
significant increase in focus exhibited by the students when they returned to the classroom after
experiencing the multi-sensory room. Self-injurious behaviors were reduced and there was a
significant increase in the level of relaxation, happiness and engagement following sensory
integration stimulation. Limitations of the study included a lack of description of the sensory room
and classroom environment.
Jn a study conducted by Patterson (1999), the efficacy of tactile stimulation on multiple
behaviors in two children with autism during a language comprehension task was observed. The
frequency of extraneous physical behaviors, on-task verbalizations, off-task verbalizations, and
correct or incorrect use of the tactile stimulation was observed. Two experimental conditions
were implemented: the first was the presence of tactile stimulation, while the other condition was
the absence of tactile stimulation. These two conditions were compared in order to observe the
effectiveness of tactile stimulation on reducing problem behaviors.
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Participants in the study were two school-aged males receiving speech and language
therapy. Both were diagnosed with Autistic Disorder (AD) and attended regular education
classrooms with one-on-one aides. An additional co-morbid deficit for both participants was a
language deficit, while participant number two was also diagnosed with Attention Deficit
Hyperactivity Disorder (ADHD). The independent variable was the use of stress balls as
recommended by an occupational therapist, and the dependent variable was the frequency of off
and on-task behaviors, irrelevant physical behaviors, and off- and on-task verbalizations. A
graduate clinician, naive to the study, conducted language based therapy. The study took place
over 1 1 weeks with therapy sessions occurring twice a week. The therapy sessions were the same
days every week for 45 minutes, and data were collected for 10 to 15 minutes of the sessions.
Participants were expected to sit on individual carpet squares while being asked questions about
a book. An alternating treatment design was implemented in which the treatments were switched
each week (i.e., if week one was an AB treatment, then the next week was a BA treatment).
Tactile stimulation was offered through stress balls that were given to participants either in the
beginning (A) or middle (B) of the therapy session.
Data were taken using an interval recording method involving observation of videotaped
sessions for ten seconds and recording observations for five seconds. Interjudge reliability was
established for each task and ranged from 94% to 100%. The results of this study showed a
reduction in off-task behavior, extraneous physical behaviors, and non-task-related behaviors
when tactile stimulation was present.
Music Intervention and Autism
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The use of music therapy is increasing as an intervention technique, and the National
Standards Project has listed it as an "emerging" treatment technique (National Autism Center,
2012; Wigram, & Gold, 2005). Limited studies have been conducted to evaluate its
effectiveness, but some studies are suggesting the potential of music therapy to help with
sensory, motor, and behavior issues associated with autism.
Interactive Metronome (IM) is a treatment methodology using timing to treat deficits
such as ADHD, dyslexia, autism, reading disorders, auditory processing disorder, Parkinson's
disease, traumatic brain injury, and stroke. IM treatment seeks to address deficits in the constant
timing in the brain, known as temporal processing. Temporal processing identifies the source of
sounds and in what order these sounds are perceived. It also plays a part in sleep/wake cycles,
processing language, attending to an activity, comprehending reading, memory, and coordinating
muscle movements (interactivemetronome.com, 2011).
IM is an auditory-visual activity which provides consistent feedback every millisecond
to evoke consistent timing in the brain. Through IM, a person's ability to stay on beat during a
game-like activity is measured and analyzed. The game activity incorporates timed motor
movement, cognitive processing, attention, and decision-making. The individual's ability to keep
time is thought to have a strong relationship with academic performance, coordination, and
attention. Through IM's feedback, improvements and changes can be made to the program's
exercises to facilitate more efficient treatment. The exercises can also be made more complex,
requiring higher and quicker cognitive functioning. This program has been used with a variety of
patients, including young, elderly, and those with severe cognitive impairments
(interactivemetronome.com, 2011).
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In a study by Kuhlman and Schweinhart (n.d.), Interactive Metronome and the
High/Scope Beat Competence Assessment were used to evaluate timing during a game-like
activity, of 585 children in preschool, kindergarten, and first through fourth graders. The degree
of agreement between musical and metronome timing, correlations between timing, age, grade,
coordination, and attention, and correlations between timing and school achievement were also
observed.
Children were required to perform seven actions and keep pace with a beep from the
Interactive Metronome. The actions were the following : patting both hands to knees, clapping
hands together, patting alternating hands to knee, patting non-dominant hand to knee, tapping toe
on a pad and stepping back at the next beep, and walking in place (one foot down at a beep, the
other foot down at the next beep). A score was given for each item, which was then averaged for
accuracy over 34 beeps. Beat competence was measured by evaluating the child's ability to
perform the same seven actions to the beat of music. A rating of 1 through 5 was given, based on
the child's ability to recognize and match the beat of the music.
The results of the study indicated that the Interactive Metronome and High/Scope Beat
Competence Assessment were both valid tools to use in order to measure timing. They also
showed a strong relationship with handedness (left-hand dominant individuals were overall
better than right-hand dominant individuals), physical coordination, attention skills, participation
in dance class and music classes, participation in gifted classes, and socioeconomic status.
A study conducted by Orr, Myles, and Carlson (1 998) used rhythmic entrainment to treat
autism in one 1 1 -year-old female diagnosed with ASD. She primarily displayed problem
behaviors (e.g., tantrums). Rhythmic entrainment was used with the expectation of relaxing the
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subject and decreasing auditory agitation; this is accomplished by matching the rhythm of the
music to the heartbeat of the individual. Treatment took place in a special education classroom
using a compact disc (CD) named Rhythmic Medicine, which was played at the beginning of
class. A single subject design was used to compare two conditions. Behavior was observed
during an alternating treatment design (ABAB). One condition (A) did not incorporate music in
the participant's schedule, while the second condition (B) incorporated music at the beginning of
class. Results of this study did not indicate a significant decrease in problem behaviors during the
condition with music present. It was suggested that this method of therapy may be more useful
for sensory treatments in order to calm the individual when stimuli become overwhelming (Orr
et al., 1 998).
Unlike Orr et al., a study by Brownell (2002) suggested positive effects using music
therapy. A case study was used to determine if singing a social story was more effective than
reading the story to teach children with autism socially acceptable behaviors. The participants
were four males between the ages of 6 and 9 years who attended an elementary school in Iowa.
There was no overstimulation of senses present in the participants when previously exposed to
music. The study lasted for 20 days, and treatment was set up in a counterbalanced, multiple
treatment design. Social stories were written for each subject based on problem behaviors
reported by their teachers. The social stories written included using an appropriate volume of
speech while inside, following directions, and inhibiting inappropriate discussions about
television shows (Brownell, 2002). Once the social stories were written, a music therapist created
original music to go with each story. Treatment began with a baseline period, followed by either
the traditional social story or the musical version of the story. A second baseline period was
implemented between the two treatments. Overall, the results indicated that musical treatment
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was just as effective as the traditional treatment in reducing undesired behaviors (Brownell,
2002).
Finnigan and Starr (201 0) built on the results of Brownell to demonstrate that music
therapy was more effective than non-music therapy at improving social skills. Social interaction
and antisocial behaviors were observed during a single-subject alternating design study. The
participant was a 3-year, 8-month-old girl diagnosed with autism, known to have behavioral
outbursts and poor social interaction skills. Treatments were 1 5 minutes long and occurred 4
times a week for 29 sessions. The sessions took place at the preschool the participant attended or
at the participant's home. Six toys were used during the treatment periods. Three were randomly
assigned to the music treatment and the other three to the non-music treatment. The toys chosen
were neutral and included a large ball, a plastic car with two plastic people, a drum, plastic farm
animals, colorful stacking cups and two plastic maracas (Finnigan & Starr, 201 0). In the music
treatment, lyrics were created for each toy used and sang to a familiar melody played on a guitar.
During the non-music treatment, the lyrics used in the music treatment were read instead of sang.
The behaviors being analyzed were social interactions between the music therapist and the
participant and anti-social behaviors from the participant. Sessions were videotaped and later
analyzed for these behaviors. Once the half-way point of the study was reached, the toys used
during the more successful treatment were switched to the less successful treatment to observe if
the toys may have impacted the results of the treatment. The findings of this study suggested that
music treatment increased social interaction between the participant with autism and the music
therapist more than the non-music treatment. The results showed that the participant maintained
eye contact 5 out of 6 times in the music intervention, compared to 0 times in the non-music
treatment (Finnigan & Starr, 201 0).
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Another study focusing on music therapy was conducted in 2008 by Lundqvist,
Andersson, and Viding. This study design included using vibroacoustics, which provided an
emotional and physical connection between the listener and the music by presenting low
frequency sound vibrations. The participants used in this study were 20 young men and women
with ASD who displayed destructive behaviors such as self-injury, stereotypic, and aggressive
behaviors. The study was designed to observe if vibroacoustic music treatment was effective at
reducing problematic behaviors, such as aggression and self-injury. In the musical treatment, a
chair with speakers built into it provided the vibroacoustic music. The participants were divided
into 2 groups of 10. One group received the treatment for the first five weeks of the experiment,
and the second group received five weeks of treatment after the first group. During the treatment,
the participants sat in the chair for 10 to 20 minutes listening to a song with guitar, percussions,
and a keyboard. The song was chosen based on its relaxing quality. Baseline information was
gathered for each participant before and after the completion of the intervention. After the
session, an observer rated the frequency and severity of behaviors exhibited during the treatment.
The sessions were also videotaped for further analysis. The results of this study found that
destructive behaviors in the participants were reduced after receiving the music treatment. This
was also one of the few larger group studies done in the field of music therapy treatments for
autism (Lundqvist, Andersson, & Viding, 2008).
A study by Boso, Emanuele, Minazzi, Abbamonte, and Politi (2007), observed the effects of
interactive music therapy on behaviors. The participants of the study were seven males and one
female with the diagnosis of ASD and no previous music lessons. All of the participants resided
in the same farm community specifically created for individuals with autism. Music therapy
sessions were an hour long, took place over a 52-week period, and were led by licensed music
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therapists. Therapy sessions were also group sessions, and instruments such as a piano,
keyboard, and drums, were used. During each session, the participants were taught to drum, play
the piano or sing.
Ratings of behavior were taken before the first music session, after the 26th music
session, and after the 52"d music session. The Clinical Global Impression (CGI) scale and the
Brief Psychiatric Rating Scale (BPRS) were used to evaluate music effect. Improvements in
behavior were also measured using a 7-point scale, with 1 being the most improvement, 4 as no
change, and 7 representing worsening behavior. A questionnaire was also used for each
participant. Topics covered in the questionnaire were singing a short melody, singing a long
melody, playing a C scale on the keyboard, music assimilation, and reproduction of simple and
complex rhythmic patterns. Each skill was measured on a 5-point scale with 1 representing the
absence of a skill and 5 representing a skill that was fully attained. Results indicated
improvement in ratings of the CGI and BPRS, as well as an increase in musical skills.
In a study conducted by Wood (1 991 ), the effect of music on the ability of children with
autism to focus was evaluated to establish whether music was an effective addition to autism
intervention. Wood observed differences in responses between Baroque music and hemi-sync
music, sensory processing, and the amount of eye contact made during the presence of music. An
alternating sequence design was used to implement a week-long period with no music (A),
before and after week-long periods of Baroque music (B), and hemi-sync music (C). Periods of
music and non-music were implemented during meal time in the classroom. Participants of the
study were males attending special education classes. They were all rated at an 8 on the Autism
Rating Scale and ranged from 2

l/2 to

12 years of age. The treatment sessions were videotaped

twice a week for ten weeks. Specific behaviors observed were number of times the child left
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their seat, made eye contact with the teacher or peer, the number of bites taken of the meal, and
how many times the child engaged in conversation with peers and the teacher.
Results of the study showed an overall decrease in the amount of times the subjects were
out of their seat for three of the four participants while music was played. Three of the four
participants showed an increase in eye contact during the non-music treatment, while one
showed an increase in eye contact during the Baroque phase. All participants showed a greater
number of bites taken during the phase without music, while three of four participants engaged in
more communication attempts during the Baroque phase. There was more frequent out of seat
behavior during the Baroque phase of treatment, as well as more eye-contact. There was also
more frequent communication during the Baroque phase of the study. Although inconclusive and
variable, these results suggest a possibility of music's effectiveness to increase attending
behavior.
Language Processing Disorder
Language processing refers to the ability to attach meaning to an auditory stimulus using
semantic aspects of the language system. Language processing disorder (LPD) indicates that the
basic foundations of language are developed; however, using these foundational skills in order to
build more complex language is impaired. Deficits occur in the cortex of the brain, where
meaning is inefficiently attached to a perceived auditory stimulus. Individuals with LPD can
have normal intelligence and age appropriate language skills (Richard, 2001 ).
Behavior Characteristics of Processing Disorders
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Information moves through the neurological system more slowly for individuals with
language processing disorder. Since processing stimuli is slower, latency in responses to stimuli
is a characteristic of LPD. The use of filler words, such as "um" and "like", to allow more time
to process information is also observed. Children with this disorder are often thought to be
daydreaming. This is a result of struggling to keep up with rapid presentations of information.
Rather than keeping up with the information presented, children with LPD often think about
other things. They can also be hyper-verbal, but there is often little meaning or substance to their
utterances; they use many generic terms that do not carry significant meaning. Furthermore,
individuals with LPD may receive indistinct signals, resulting in impulsive responses and
jumping to conclusions (Richard, 2001 ).
In addition to these characteristics, phonemic awareness deficits are recognized as a
common characteristic of children with language processing disorder. Words that are spelled in
similar ways but have different meanings pose a challenge for these individuals. Humor, irony,
and sarcasm may also be difficult to interpret, due to the abstractness of words used in these
situations. Furthermore, these individuals may focus on one aspect of a message and fail to
process the basic facts (Richard, 2001 ).
As a result of difficulties in processing language, it may appear that individuals with LPD
do not understand what is presented to them. However, these individuals often do understand the
content, but struggle to retrieve and organize responses to questions or facts regarding a topic of
conversation. It is also difficult for these individuals to generate novel and original ideas or
terms.

In

order to compensate for these challenges, rehearsal and verbal repetitions may occur.

Recognizing language errors but an inability to correct these errors is another characteristic of
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language processing disorder. Children may form incomplete sentences and thoughts and be
inconsistent in learning, requiring constant review of previously learned facts (Richard, 200 1 ).
Music Therapy Intervention and Language Processing Disorder

Music is one treatment strategy option to address characteristics associated with language
processing disorder. Zoller ( 1 99 1 ) suggested that music can be incorporated into speech therapy
in four ways: using background music for relaxation, using songs to facilitate expressive
language development, using dance to create lyrical songs, and using instruments to accompany
lyrical songs. Music may also hold interest of the individual while proving to be an effective
vehicle for presentation of speech and language targets. A review of the literature suggested that
melodic intonation has been used to facilitate articulation for adult aphasic patients (Zoller,
1 99 1 ) The use of rap music has been used to teach various parts of speech to fourth-grade
.

students and to teach preschool children different parts of the body (Zoller, 1 99 1 ). These uses of
music proved to be more effective than traditional presentations of information, such as
worksheets (Zoller, 1 99 1 ).
Another review of the literature by Geist, McCarthy, Rodgers-Smith, and Porter (2008)
suggested that music therapists and speech-language pathologists work together to address
complex issues related to speech-language disorders. Music is a motivating means of
emphasizing prosody and semantics of language. Music therapists promote prosody, rhythm,
melody, and harmony to facilitate effective communication. Geist et al. also indicated that
research has been limited regarding the possible benefits of combining music and speech therapy
(2008). Minimal research conducted thus far has indicated that combining music therapy with
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speech therapy can benefit muscle control for breathing, develop receptive and expressive
language skills, improve social skills, and improve articulation (Geist et al., 2008).

Summary

Music stimulation is becoming a popular treatment for individuals with ASD, language
processing disorder, and other disabilities. Studies have supported beneficial effects from the
introduction of music as a treatment methodology. Research has shown that music stimulation
can increase social interaction between a child with autism and a music therapist (Finnigan &
Starr, 20 1 0), and stereotypic behaviors, such as hand flapping and rocking, can be reduced with
the introduction of music (Lundqvist et al., 2008). Furthermore, research has shown that music
can be relaxing for individuals with autism (Orr et al., 1 998). However, it can also be distracting
to certain individuals. Music therapy has been shown to improve language abilities in individuals
with processing disorders by facilitating receptive and expressive language development (Zoller,
1 99 1 ). It has also been shown that collaboration between music therapists and speech
pathologists was beneficial for individuals with language processing disorder by teaching muscle
control for breathing and improving social interactions (Geist et al., 2008). In order to determine
who can benefit from music stimulation, additional studies need to be conducted to provide
evidence regarding this treatment technique.
The following research question will be addressed in the current study:
1 . Does music stimulation have an effect on therapy session productivity as measured by the
following:
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a.) Incidence of physically disruptive or inappropriate behaviors;
b.) Incidence of task-related and non-task related verbal behaviors;
c.) Frequency of teacher/clinician verbal prompts for focus.

Chapter 3
Methods

The effectiveness of an auditory stimulus (i.e., music) on productive behavior during
speech-language therapy sessions was evaluated in this study. The dependent variables observed
included off-task and task-related verbal behaviors, disruptive physical behaviors, and verbal
prompts by the clinician for focus. The independent variable was the introduction of background
music during therapy activities. Dependent variables were observed and recorded for a fifteen
minute period of a regularly scheduled therapy session with music and a fifteen minute portion
without music. The therapy sessions were conducted by two graduate students in
Communication Disorders and Sciences at Eastern Illinois University. The graduate students
were blind to the dependent variables being observed and evaluated.
Subjects

Two males receiving speech-language therapy at Eastern Illinois University's (EIU)
Speech-Language-Hearing Clinic (Clinic) were subjects for the study. Both subjects were verbal
and enrolled in regular education kindergarten classrooms with one-on-one aides.
Subject 1 was a 5-year, 4-month-old male with the diagnosis of autism spectrum disorder. He
had been receiving speech services at EIU since 20 1 0 and participated in group therapy targeting
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social skills, receptive language, and expressive language. He also received individual therapy
and services through his school to further enhance these language areas. During speech therapy,
answering "wh" questions (e.g., who, what, where), joint attention, and pretend play were
targeted. In addition to speech and language therapy, Subject 1 also received feeding therapy in
order to introduce different varieties of food into his diet. Subject 1 resided with his parents and
older brother.
Subject 2 was a 5-year, 3-month old male with the diagnosis of language processing disorder.
He had been receiving services at EIU since 20 1 0 and participated in individual therapy targeting
receptive and expressive language, answering "wh" questions (e.g., who, what, where), and
social interactions. He resided with his father, mother, and younger sister.
Equipment

Music was introduced in the therapy session via a laptop computer (i.e., HP Compaq
27 1 Op) provided by the university, and
Shadows

a

compact disc (CD) with instrumental music (i.e.,

by Danny Wright). Music chosen consisted primarily of piano accompanied by violins.

Lower frequency sounds were also present in the songs to avoid over stimulating the
participant's auditory system.
Procedures

Pilot Study
A pilot study was conducted from November 1 5\ 20 1 2 to December 6th , 20 1 2 to refine
several variables in the study, including signal-to-noise ratio measurements, time of exposure to
music, and verify methods of data collection. Signal-to-noise ratio and methods of data
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collection were determined to be appropriate. However, time of exposure to music was
determined to be too brief and was extended by five minutes per session.
Present Study
The current study was conducted from January 2211<l, 20 1 3, through February 28th, 20 1 3 .
Data was collected during two fifteen minute portions of each clinical session at the Eastern
Illinois University Speech-Language-Hearing Clinic over a 6 week period. Forty-five minute
sessions occurred twice a week in the same room during the same time of day. Data collection
took place during either an activity at a table or on the floor conducted by graduate students who
were naive to the dependent variables. The graduate students who implemented therapy were
supervised by a licensed speech-language pathologist with a Certificate of Clinical Competence.
The independent variable for the study was the presence or absence of music during the
therapy session. The implementation of the sensory stimu1us (i.e., music) was introduced as
suggested during consultation with a certified and licensed music therapist and audiologist. The
frequency range of the music presented ranged from 1 23 Hz to 1 1 1 8.82 Hz and was presented at
the decibel level of 45 dB. Recommendations from the music therapist and audiologist were to
use music with lower frequency sounds to avoid irritating the subjects' auditory senses, and to
use instrumental music to facilitate focus. By using instrumental music, subjects were less likely
to become distracted by familiar words or melodies. It was also recommended to use a decibel
level 1 5 dB lower than environmental speech sounds in order to prevent the music from being
louder than the clinician's voice. The implementation of music as a sensory stimulus consisted of
the clinician using a laptop to play a compact disc (CD) at a predetermined scheduled time.
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The experimental independent variable of introducing music in the therapy session was
manipulated by the clinician in the beginning of the therapy session or at the midpoint of
therapy. To control for a sequencing effect, maturation of the subjects, and/or historical effects,
the music was implemented in an alternating treatment design.
Entire sessions were recorded on videotape; however, only 30 minutes were used for data
collection, 1 5 minutes with music and 1 5 minutes without music. The dependent variables were
observed and assessed from the videotapes of each therapy session. The assessment of data was
conducted by the researcher. Definitions of the dependent variables were as follows:
1 . Physically inappropriate (disruptive) behaviors•

Subject demonstrates disruptive or inappropriate physical behaviors, which
interfere with focus on the task (e.g., lying on the floor, inappropriately roaming
around the room).

2. Task- related verbalizations
•

The subject displays verbal behavior related to the task.

3 . Non- task related verbal behaviors
•

Subject demonstrates disruptive verbalizations that interfere with focus on the
task (e.g., yelling, humming).

4. Teacher/ clinician prompts
•

Verbal reminders used to refocus the subject to the activity at hand (e.g., stop, you
need to look at

__

, we are not doing

__

right now).

The measurement of the dependent variables was calculated using interval recording. An
audiotape with ten-second observation intervals and five-second recording intervals was
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prerecorded and used by the researcher throughout the data analyses process. The researcher
recorded the occurrence of dependent variables that occurred during observation times when
music was present and/or absent. The schedule of music stimulation is summarized in Table 1
and Table 2.
Table 1 . Schedule of music stimulation (Participant 1 )
Tuesday

Thursday

Week 1

Music at beginning

ND

Week 2

Music at middle

Music at beginning

Week 3

Music at beginning

ND

Week 4

ND

Music at beginning

Week 5

Music at middle

ND

Week 6

Music at beginning

Music at middle

ND= no data available
Table 2. Schedule of music stimulation (Participant 2)
Tuesday

Thursday

Week 1

Music at beginning

ND

Week 2

Music at middle

Music at beginning

Week 3

Music at beginning

ND

Week 4

ND

Music at middle

Week 5

Music at beginning

Music at middle

Week 6

Music at middle

Music at beginning

ND= no data available
Analysis
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Interjudge reliability was obtained by comparing the researcher' s recording of dependent
variables to another speech-language pathology student's recordings. A training session was
conducted by the researcher in order to establish the procedures for the recording of dependent
variable behaviors. Fifteen percent (3 of 1 7 sessions) of the recorded videotape segments were
reviewed, and dependent variables were recorded by both the student and researcher in order to
establish interjudge reliability. Agreement assessment in observed behaviors were made between
the researcher and the other student using a Point-by-Point Agreement Ratio. The ratio, which
evaluates agreement on a response-by-response basis, consists of the following ratio:
Point-by-Point Agreement Ratio=

Where

A
A+D

-----

X

1 00

A= agreement for the interval
D= disagreements for the interval

The ratio of agreement was 96% after comparing recordings of dependent variables of 3 out of
1 7 sessions.
A t-test was used to assess the statistical difference within each of the dependent
variables for both subjects. The statistic was designed to analyze parametric interval data
involving small (n) samples. Utilization of the statistic allowed treatment effect generalization to
be made, given the same conditions are replicated. The test was performed using the Statistical
Package for the Social Sciences (SPSS) program.
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Chapter 4
Results

The purpose of this study was to evaluate the effects of music stimulation on therapy
session productivity in a child with autism and a child with language processing disorder. The
dependent variables measured included task related verbalizations, non-task related
verbalizations, physically disruptive behavior, and teacher/clinician prompts.
A t-test was used to examine statistically significant differences in each of the dependent
variables when music stimulation was present and when music stimulation was absent. Data
collection for both participants were combined for each dependent variable.
The first t-test examined the difference in task related verbalizations when music
stimulation was present as opposed to when music stimulation was absent. The statistical
differences are summarized in Table 3 .
Table 3 . Statistical differences between combined sessions of task related verbalizations for
music stimulation present (p) and not present (n)
Mean:

Standard Deviation:

t-value:

Sig. (2-tailed):

39.47 (p)

1 1 .09 (p)

1 .437

.507

3 2.65 (n)

1 0.70 (n)

*p

<

0.05
A probability of p > 0.05 indicated that a statistically significant difference did not exist

between the mean frequency of task related verbalizations and the presence or absence of music
stimulation in both participants. That is, the incidence of task related verbalizations did not differ
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a large amount in either condition. However, graphic representations (Graphs 1 and 2) of raw
data show that participant 1 displayed more task related verbalizations when music was present,
and participant 2 showed similar frequencies of task related verbalizations in both conditions.
Graph 1 . Task related verbalizations-Participant 1
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Graph 2. Task related verbalizations-Participant 2
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The second t-test examined the differences in non-task related verbalizations when music
stimulation was present as opposed to music stimulation not present. The statistical differences
are s ummarized in Table 4.
Table 4. Statistical differences between combined sessions of non-task related verbalizations for
music stimulation present (p) and music stimulation not present (n).
Mean:

Standard Deviation:

t-score:

Sig. (2-tail):

2.95 (p)

3 .22 (p)

-.9 1 0

.376

4.29 (n)

6.42 (n)

*p < .05
A probability of p > 0.05 indicated that a statistically significant difference did not exist
between the mean frequency of non-task related verbalizations and the presence of music
stimulation for both subjects. This indicated that when music was present, non-task
verbalizations did not increase. Graphs 3 and 4 represent the raw data for each subject. Note that
both participants had days with a large increase of non-task verbalizations when music was not
present.
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Graph 3 . Non-task related verbalizations-Participant 1
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The third t-test examined the difference in teacher/clinician prompts when music
stimulation was present as opposed to when music stimulation was absent. The statistical
differences are summarized in Table 5 .
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Table 5. Statistical difference between combined sessions of teacher/clinician prompts for music
stimulation present (p) and not present (n)
Mean:

Standard Deviation:

t-score:

Sig. (2-tailed):

3.35 (p)

3 .62 (p)

-.647

.527

4.35 (n)

4.65 (n)

*p < .05
A probability of p > 0.05 indicated that a statistically significant difference was not
present between the mean frequency of teacher/clinician prompts and the presence or absence of
music stimulation. The raw data is summarized by participant in Graphs 5 and 6 and indicated
that participant 1 had significant increases in teacher/clinician prompts when music stimulation
was not present. However, teacher/clinician prompts for participant 2 were consistent in both
conditions.
Graph 5. Teacher/clinician prompts-Participant 1
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Graph 6. Teacher/clinician prompts-Participant 2
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The fourth t-test examined the difference in physically disruptive behavior when music
stimulation was present as opposed to when music stimulation was absent. The statistical
differences are summarized in Table 6.
Table 6. Statistical differences between combined sessions of physically disruptive behavior for
music stimulation present (p) and not present (n).
Mean:

Standard Deviation:

t-score:

Sig. (2 tail):

2.24 (p)

2.6 1 (p)

-.679

.507

3 .24 (n)

5.02 (n)

*p < .05
A probability of p > 0.05 indicated that a statistically significant difference did not exist
between the mean frequency of physically disruptive behavior and the presence of music
stimulation. Graphic representation (Graphs 7 and 8) of raw data showed that participant 1
displayed an increase in physically disruptive behaviors when music stimulation was not present,
and participant 2 displayed physically disruptive behavior that was consistent in both conditions.
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Graph 7. Physically disruptive behavior-Participant 1
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Graph 8. Physically disruptive behavior-Participant 2
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Due to marked variability in the response of participant l and participant 2 to music
stimulation, statistical analysis was conducted to evaluate data for each individual participant in
music versus non-music conditions.
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A t-test was used to examine statistically significant differences in each of the dependent
variables when music stimulation was present and when music stimulation was absent. The
statistical differences are summarized in Table 7.
Table 7. Statistical differences between dependent variables in each participant for music
stimulation present (p) and not present (n).
Partici12ant 1

Mean:

Standard
Deviation:

t-score

Sign. {2 tail}:

Task related
verbalizations

3 8 . 1 3 (p)

1 2.29 (p)

1 .4 1 8

. 1 77

3 3 .69 (n)

1 0.82 (n)

Non-task related
verbalizations

2 .69 (p)

3 .3 0 (p)

-.9 1 0

.377

4.50 (n)

6.57 (n)

3 .44 (p)

3 .72 (p)

-.686

.503

4.56 (n)

4.72 (n)

Physically
disruptive
behavior

2.25 (p)

2.70 (p)

-.764

.457

3 .44 (n)

5 . 1 1 (n)

Partici12ant 2 :

Mean:

Standard
Deviation:

t-score:

Sig. {2 tail}:

Task related
verbalizations

43.89 (p)

7.44 (p)

1 .264

.242

40.22 (n)

7.2 1 (n)

Non-task related
verbalizations

1 .78 (p)

1 .86 (p)

-.8 1 6

.438

2 .78 (n)

3 .3 5 (n)

2 .78 (p)

3 .23 (p)

-.22 1

.83 1

3 . 1 1 (n)

3 . 1 0 (n)

Teacher/clinician
prompts

Teacher/clinician
prompts
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Physically
disruptive
behavior

2.22 (p)

1 .56 (p)

1 .67 (n)

1 .58 (n)

.743

.479

*p< 0.05
A probability of p > 0.05 indicated that a statistically significant difference did not exist
between the mean of any dependent variables. Therefore, the frequency of dependent variables
did not increase a significant amount when music was present as opposed to absent.
In conclusion, the presence/ absence of music stimulation did not result in a statistically
significant difference in both subjects for the following:

•

Frequency of task related verbalizations

•

Frequency of non-task related verbalizations

•

Frequency of teacher/clinician prompts

•

Frequency of physically disruptive behaviors
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Chapter 5
Discussion

Previous research studies have investigated the effects of music on various behaviors
(Boso, Emanuele, Minazzi, Abbamonte, & Politi, 2007; Brownell, 2002; Finnigan & Starr, 20 1 0;
Kuhlman & Schweinhart (n.d.); Lundqvist et al., 2008; Orr et al., 1 998; Wood, 1 99 1 ). Results
have been variable, suggesting that additional studies on this subject are necessary to evaluate
the effectiveness of this treatment methodology. The National Standards Project labeled music
therapy as an "emerging" treatment for autism, and reviews of the literature revealed that
children with language processing have benefited from music stimulation in addressing goals for
receptive and expressive language (Geist et al., 2008; National Autism Center, 20 1 2). The
purpose of this study was to evaluate the effect of music stimulation on therapy session
productivity for two children, one with autism spectrum disorder and one with language
processing disorder.
Participant

1

Results of the study revealed no statistically significant differences in the frequency of
task related verbalizations when music stimulation was present or absent. This indicated that task
related verbalizations did not increase when music was present. However, raw data suggested
that participant 1 had more task-related verbalizations when music was present than when music
was absent, although not at a statistically significant level.
There was also no statistically significant difference for the frequency of non-task related
verbalizations when music was present or absent. This indicated that participant 1 did not display
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more non-task related verbalizations when music was present than when there was no music.
Analysis of raw data suggested non-task related verbalizations were lower with music present
than without.
Furthermore, there was no statically significant difference in the frequency of
teacher/clinician prompts, signifying that teacher/clinician prompts were not more frequent when
music was present or absent. That is, participant 1 did not require more prompting to refocus on
a task when music was present than when music was absent. Informal observation notes showed
that participant 1 noticed and asked questions about the music. However, with minimal prompts
from the clinician, the participant was easily rerouted back to the activity. Raw data indicated
that, overall, teacher/clinician prompts were less frequent when music was present than when it
was absent.
Finally, no statistically significant differences were found in the frequency of physically
disruptive behaviors in either condition. This suggested that participant 1 did not display more
physically disruptive behavior when music was present than when music was absent. Raw data
supported this conclusion by revealing that physically disruptive behavior decreased during the
majority of therapy sessions when music was present.
Participant

2

Results of the study indicated that participant 2 did not show any significant differences
in task-related verbalizations during either condition. However, it was observed that the
participant may have been focused on the activity without needing to verbalize. Raw data
suggested that participant 2 had a consistent amount of task related verbalizations whether music
was present or absent.
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Results of this study also revealed no statistically significant difference in the frequency
of non-task related verbalizations when music stimulation was present, as opposed to its absence.
Raw data showed four therapy sessions in which non-task related verbalizations were higher
without music. Overall, results suggested that music did not cause participant 2 to become less
focused than when no music was present.
Furthermore, a statistically significant difference was not found in the frequency of
teacher/clinician prompts when music stimulation was present, as opposed to its absence. That is,
when music was present, prompts from the clinician did not increase as compared to when music
was not present. This indicated that the music did not cause participant 2 to become distracted
during activities in therapy. From observation, participant 2 noticed and asked questions about
the music. However, with minimal prompts from the clinician, he was rerouted back to the
activity. Raw data revealed that participant 2 did not require more prompts when music was
present, suggesting that music did not disrupt focus.
Finally, a statistically significant difference was not found in the frequency of physically
disruptive behaviors when music stimulation was present, as opposed to its absence. That is,
when music was present, physically disruptive behaviors did not increase as compared to when
music was absent. Raw data revealed that physically disruptive behaviors were consistent in both
conditions.

It

should also be noted from informal observation that participant 2 was calmer when

book reading was paired with music stimulation.
Summary

In summary, the results of this study suggested no statistically significant differences in
the frequency of task related verbalizations, non-task verbalizations, teacher/clinician prompts,

44

Running head :THE USE OF MUSIC STIMULATION
and physically disruptive behaviors in participants under music versus no music stimulation
conditions. Raw data suggested that participant 1 displayed more benefits from music
stimulation than participant 2. Although participant 1 did not display more task related
verbalizations when music was present, non-task related verbalizations, teacher/clinician
prompts, and physically disruptive behaviors were all reduced during the music condition.
Participant 2 did not show any difference between the two conditions. However, it should be
noted that music did not negatively influence his productivity during therapy sessions.
While the present study did not show statistically significant results, analyses of trends in
the raw data lend support to some of the previous studies investigating the use of music
stimulation, including Wood ( 1 99 1 ) who suggested music effectively increased attending
behaviors in children with ASD, and Brownell (2002) who suggested that a music condition was
as effective as a non-music condition when treating individuals with ASD. Furthermore, the
results of the present study agreed with studies by Finnigan and Starr (20 1 0) and Lundqvist et al.
(2008) by demonstrating that music has the potential to be a useful treatment methodology for
individuals with autism.
Limitations

Several limitations may have affected the results of the investigation. Exposure to music
stimulation may have been limited by absences of both participants; absences also resulted in
fewer data points to be analyzed for the study. In addition, the duration of music stimulation for
1 5 minutes may not have been long enough to effectively impact the participants' sensory
systems. Another limitation was the total time period included in the study. Six weeks may not
have been long enough to observe changes in the dependent variables. The small number of
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participants was an additional limitation. The inclusion of only one participant for autism
spectrum disorder and language processing disorder makes it difficult to generalize the results of
the study.
Future Studies

Considering the implications of the present study, future research should investigate the
following:
1 . The use of music stimulation should be investigated with a larger population of children
with ASD and LPD.
2 . The use of music stimulation should be investigated i n a study o f longer duration than 6
weeks.
3 . The use o f music stimulation should be investigated with longer segments of music
exposure during a therapy session.
Conclusion

In conclusion, the present study was designed to investigate the use of music stimulation
on on-task behavior in individuals with ASD and LPD. Results were not significant in
demonstrating a positive effect, although positive trends were observed in the subject with ASD.
The use of music stimulation is an "emerging" area of treatment methodology that merits further
research in more comprehensive studies.
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Appendix A
Letter to Parents
Dear Parent or Guardian,
I am an undergraduate speech pathology major at Eastern Illinois University. As a part of
the undergraduate honors thesis, I am conducting a study in conjunction with Dr. Gail Richard
on the effects of background music on focus during a speech therapy session in children with
Autism Spectrum Disorder and Language Processing Disorder. I would like your permission to
evaluate your child's reaction to auditory stimulation and their focus before and after being
exposed to music during a speech therapy session. I am investigating the frequency of physically
disruptive behaviors, on-task and off-task verbalizations, and frequency of clinician prompts to
refocus on the therapy activity. You child would come to their scheduled therapy time. Therefore
the research project will not request any of your time other than what you will already be
spending in your time at therapy.
Benefits of this study include possible gains in focus during speech therapy. Also, more
information will be provided on whether music is an effective addition to therapy for children
with Autism Spectrum Disorder and Language Processing Disorder. Please contact me or my
thesis director, Dr. Gail Richard, if you have any questions about my project. If you agree to
allow your child to participate, please sign the enclosed consent document and return it to Sandy
Thiele at the Eastern Illinois University Speech-Language-Hearing Clinic. Thank you for
considering my request.

Chelsea Fitch

Dr. Gail J. Richard

Eastern Illinois University

Eastern Illinois University

Honor' s Student

Department Chair

(2 1 7)932-3 567

(2 1 7)5 8 1 -2 7 1 2

cmfitch@eiu.edu

gjrichard@eiu.edu
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Appendix B
Assent to Participate in Research
Child Name:
��������-

Assent to Participate in Research
(assent will be read/explained to parents)

My name is Chelsea Fitch. I am an undergraduate honors student at Eastern Illinois University.
I am asking you to take part in a study, because we are trying to learn more about the effects of
music on focus in children with autism spectrum disorder and language processing disorder
during a speech therapy session.
If you agree to be in this study, you will listen to background music while you participate in your
speech therapy session. You will be asked to work hard during therapy and to focus on an
activity at the table and an activity on the floor. If the music hurts your ears, tell your speech
therapy clinician to turn the volume down or change the song.
Your parents have given their permission for you to take part in this study. Even though your
parents said "yes", you can still decide not to do this.
If you don't want to be in this study, you don't have to participate. Remember, being in this
study is up to you and no one will be upset if you don't want to participate or even if you change
your mind later and want to stop.
You can ask any questions that you have about the study. If you have a question later you didn't
think of now, you can call me, your parents have my phone number (2 1 7)932-3567 or ask me
next time.

Signature of Minor

Date

I , the undersigned, have defined and fully explained the investigation to the above subject.

Signature of Investigators

Date
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Appendix C
Consent to Participate in Research
You are invited to participate in a research study conducted by Chelsea Fitch and Dr. Gail
Richard from the Department of Communication Disorders and Sciences at Eastern Illinois
University. Your participation is completely voluntary. Please ask questions about anything you
do not understand before deciding whether or not to participate.

Purpose of Study
The purpose of this research is to observe the effects of music stimulation on the ability to focus
in children with autism spectrum disorder and language processing disorder during a speech
therapy session.
•

Procedures
If you volunteer your child to participate in this study, he or she will:
•

Be exposed to instrumental background music for one ten minute portions of their speech
therapy session. Their sessions will be reviewed by the researcher to assess the child's focus
during each session.
•

Potential Risks and Discomforts

Overall, risks are considered minimal. Children will participate in their normally scheduled
speech therapy session. At various points in the session, background music will be introduced.
The child may experience some discomfort to the auditory stimulation or become distracted by
the music.
•

Potential Benefits to Subjects and/or Society

Participants will have the opportunity to receive music stimulation to potentially improve their
ability to focus. Professionals in the field will have the opportunity to incorporate music
stimulation into therapy and/or education, based on evidence from this study.
•

Confidentiality

Any information that is obtained from this study that can be identified with your child will
remain confidential and will be disclosed only with your permission or as required by law.
Confidentiality will be maintained by means of storing observation data in a locked file cabinet
at the EIU Speech-Language-Hearing Clinic. When presenting results of the study, pseudonyms
will be used to protect the identity of the participants. The test forms and video recordings will
be stored on a secure server only available to Chelsea Fitch and Dr. Gail Richard. The video
recordings will be erased at the end of data analysis.

Participation and Withdrawal
Participation in this research study is completely voluntary. If you give permission for your child
to participate in this study, you may withdraw your child at any time without consequences. You
•
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may also refuse to answer any questions you do not want to answer. There is no penalty if you
withdraw from the study.

Identification of Investigators
If you have any questions or concerns about his research, please contact Chelsea Fitch or Dr.
Gail Richard at 2 1 7-58 1 -27 1 2 or the EIU Speech-Language-Hearing Clinic, 600 N. Lincoln Ave,
Charleston, IL 6 1 920.
•

•

Rights of Research Subj ects

If you have any questions or concerns about the treatment of human participants in the study,
you may call or write:
Institutional Review Board
Eastern Illinois University
600 Lincoln Ave.
Charleston, IL 6 1 920
Telephone: (2 1 7)5 8 1 -8576
E-mail: eiuirb@www .eiu.edu
You will be given the opportunity to discuss any questions about your rights as a research subject
with a member of the IRB. The IRB is an independent committee composed of members of the
University community, as well as lay members of the community not connected with EIU. The
IRB has reviewed and approved this study.
I hereby consent to the participation of
subject in the investigation herein described. I understand that I
and discontinue my child's participation at any time.

Signature of Minor's Parent or Guardian

, a minor/
am free to withdraw my consent

Date

I, the undersigned, have defined and fully explained the investigation to the above subject.

Signature of Investigator

Date

